Fluorescent dyes are getting popularity for last few decades due to their extraordinary applications in cell imaging. We have discovered organic Beet root extracted fluorescent (BREF) dye as an efficient pigment for effective cell imaging. By applying this dye to different types of human cells we obtained very good results in fluorescence cell imaging in case of all types of cells. We also have seen that this dye takes very less internalization time to give very good image of cells and remains stable for sufficiently long period.
Use of the fluorescent molecules for bio imaging and biomedical applications has attracted considerable attention over the past few decades. People are using different types of fluorescent molecules such as fluorescent proteins 1 , highly conjugated polymers 2 , fluorescent inorganic materials 3 , dye 4 etc . However, most of them show many disadvantages, which many times limit their practical applications in imaging purposes and they are not at all cost effective. Most of the organic dyes are hydrophobic and unstable in biological media. Sometimes these types of molecules show photo-bleaching property during prolonged experimental period with yield of very low molar absorbivity. Quantum dots with high yield fluorescence intensity are toxic to living organisms due to their heavy metal toxicity and inorganic fluorescent materials are non biodegradable 5 . Because of all these above mentioned disadvantages people are in search of some new organic fluorescent probes (OFP), which should be nature friendly. Scientists are giving much effort to discover new dyes for fluorescence imaging to investigate and understand the phenomena more precisely [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . Different types of biological phenomena can be investigated by tagging or labelling the bio-molecules present in different parts of cells and it has become the most applicable and effective tool to observe the structural information and intraintermolecular interaction within the biological systems [19] [20] [21] . We synthesize magnetic NPs and investigate their properties for different biological applications such as cell imaging, hyperthermia therapy, drug delivery and release [22] [23] [24] Labelling magnetic nanoparicles with beet root extracted dye At the beginning 25 mg of cobalt ferrite nanoparticle ware mixed with 2ml 0.1 M NaHCO 3 solutions and probe-sonicated to disperse the particles well. 50 µl of beet root extracted concentrated fluorescence dye was dissolved in 2 ml of aqueous dimethyl sulfoxide (DMSO) and mixed instantaneously to the prior cobalt ferrite solution.
Then the final solution was set in the rocker at room temperature for the next 24 h in the dark. Then After that the cells were further incubated for 24 hrs to check the interaction of cells with dye functionalized particles in first 6 wells and with dye except particles in 2 nd 6 wells. The experimental protocol was fixed by addition of dye fuctionalized particles in different doses (10-50 µl/well) in first 6 wells where one well of first row of the first 6 wells was considered as control. In the next 2 nd set of 6 wells the order was maintained same as in 1st 6 wells but the differences was, here the direct beet root extracted dye solution (10 µl of BREFdye was dissolved in 1 ml of deionized water without attaching with the NPs ) was added taking first one well as control and next 5 wells treating with different doses of dye (10-50 µl/well).
Normal cell imaging
Peripheral blood mononuclear cell (PBMC) isolation Normal cell imaging was done on peripheral blood mononuclear cells (PBMCs). PBMCs are isolated from human blood after collecting the blood in heparinised vacutainer blood collection tubes (BD, Franklin Lakes, NJ). The blood was added very slowly in a layer into a centrifuge tube containing 120 ml of histopaque 1077 with an angle of 45 0 so that the blood is not mixed with histopaque, which was then centrifuged at 3000 rpm for 30 min.
Lastly the PBMC layer is collected and washed with phosphate buffer solution (PBS). For seeding the cells, the RPMI-1640 medium was used with 10% FBS. The cells were cultured in 12 wells plate.
PBMC cell imaging For PBMC imaging purpose, same protocol was followed as was maintained in case of cancer cell imaging which is mentioned above. 
